Abstract-Geometric programming problems occur frequently in engineering design and management. In multiobjective optimization, the trade-off information between different objective functions is probably the most important piece of information in a solution process to reach the most preferred solution . In this paper we have discussed the basic concepts and principles of multiple objective optimization problems and developed a solution procedure to solve this optimization problem where the cost coefficients are continuous functions using weighted method to obtain the non-inferior solutions.
INTRODUCTION
Geometric programming (GP) derives its name from its intimate connection with geometrical concepts because the method based on geometric inequality and their properties that relate sums and products of positive numbers. Its attractive structural properties as well as its elegant theoretical basis have led to a number of interesting applications and the development of numerous useful results. The integrated circuit design, engineering design project management and inventory management are examples. Geometric programming problems (GPPs) are smooth non-linear programs in which the objective and each constraint function is a posynomials i.e. a linear combination of terms with each term a product of variables raised to real powers and each constraint function must be < 1.The decision variables x j are restricted to be positive, to ensure that terms involving variables raised to fractional powers are defined.
If all the linear combination coefficients are positive, the functions are called posynomials and the problem is easily transformed to a convex program in new variables y j = lnx j . Otherwise the general posynomial problem is nonconvex. Most of these GP applications are posynomial type with zero or few degrees of difficulty. The degree of difficulty is defined as the number of terms minus the number of variables minus one, and is equal to the dimension of the dual problem. When the degree of difficulty is zero, there is a unique dual feasible solution. If the degree of difficulty is positive, then the dual feasible region must be searched to maximize the dual objective, while if the degree of difficulty is negative, the dual constraints may be inconsistent. For detailed discussions of various algorithms and computational aspects for both posynomial and signomial GP refers to Beightler [2] , Duffin [7] , Ecker [8] and Phillips [15] . Generally, an engineering design problem has multiple objective functions that are usually noncommensurable and in conflict. An ideal solution is that which is optimal with respect to all objectives in general .Trade-offs must often be made between different objective functions. This concern has led to a steady advancement in the research of multiobjective optimization during the last three decades. Biswal [4] has studied the optimal compromise solution of multi-objective programming problem by using fuzzy programming technique [22, 23] . In a recent paper, Islam and Ray [9] find the pareto optimal solution by considering a multi-objective entropy transportation problem with an additional restriction with generalized fuzzy number cost. In this paper, we have developed the method to find the compromise optimal solution of certain multi-objective geometric programming problems where the cost coefficients are continuous functions by using weighting method. First of all, the multiple objective functions transformed to a single objective by considering it as the linear combination of the multiple objectives along with suitable constants called weights. By changing the weights, the most compromise optimal solution has been arrived by using GP techniques.
_____________________________
The organization of the paper is as follows: following the introduction, formulation of multiobjective GP and corresponding weighting method have been discussed in section-2 and 3. The duality theory has been discussed in section-4 to find the optimal value of the objective function and the illustrative examples have been incorporated in section-5 to understand the problem. Finally, in section-6 some conclusions are drawn from the discussion.
Formulation of Multiobjective Geometric Programming
A multi-objective geometric programming problem can be defined as:
Where C k0t for all k and t are positive real numbers and a itj and a k0tj are real numbers for all i, k, t, j. g k are continuous functions for all k.
T k0 = number of terms present in the k th objective function.
T i = number of terms present in the i th constraint.
In the above multi-objective geometric program there are p number of minimization type objective function, m number of inequality type constraints and n number of strictly positive decision variables.
Weighting Method of Multiobjective Functions
The weighting method is the simplest multi-objective optimization which has been widely applied to find the non-inferior optimal solution of multi-objective function within the convex objective space. If f 10 (x), f 20 (x),……,f p0 (x) are p objective functions for any vector x = (x 1 , x 2 …. x n ) T then we can define weighting method for their optimal solution as defined below:
be the set of non-negative weights. Using weighting method the above multi-objective function can be defined as:
subject to
It must be made clear, however, that if the objective space of the original problem is nonconvex, then the weighting method may not be capable of generating the efficient solutions on the non-convex part of the efficient frontier. It must also be noted that the optimal solution of a weighting problem should not be used as the best compromise solution, if the weights do not reflect the decision maker's preferences or if the decision maker does not accept the assumption of a linear utility function. For more details about the weighted method refer [13] .
Based on the importance of the p number of objective functions defined in(2.1) the weights w 1 ,w 2 , ……..,w p are assigned to define a new min type objective function Z(x) which can be defined as
Dual Form of GPP
The model given by (3.4), (3.5) and (3.6) is a conventional geometric programming problem and it can be solved directly by using primal based algorithm for non linear primal problem or dual programming [14] . Methods due to Rajgopal and Bricker [17] , Beightler and Phillips [1] and Duffin et al. [6] projected in their analysis that the dual problem has the desirable features of being linearly constrained and having an objective function with structural properties with suitable solution.
According to Duffin et al. [6] the model given by (3.5) can be transformed to the corresponding dual geometric program as: Since it is usually a dual problem then it can be solved using a method relating to the dual theory.
Numerical Examples
For illustration we consider the following examples. Example:1 Find x 1 , x 2, x 3 so as to min : [7] The corresponding dual program is: 
Conclusions
By using weighted method we can solve a multiobjective GPP as a vector-minimum problem. A vector-maximum problem can be transformed as a vector-minimization problem. If any of the objective function and/or constraint does not satisfy the property of a posynomial after the transformation, then we use any of the general purpose non-linear programming algorithms to solve the problem. We can also use this technique to solve a multi-objective signomial geometric programming problem. However, if a GPP has either a higher degree of difficulty or a negative degree of difficulty, then we can use any of the general purpose non-linear programming algorithm instead of a GP algorithm. 
